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ABSTRACT 
Background: Non-specific, mechanical low back pain is one of the most prevalent musculoskeletal 
conditions that commonly results in disability in adults younger than 45 years, second only to arthritis 
in those aged 46 to 65 years. In industrialized countries, LBP accounts for 20% to 30% of all lost 
time claims in the workplace, costing the world billions every year. Conflicting opinions exists 
amongst clinicians regarding the use of back orthoses as a management and prevention tool for 
non-specific, mechanical LBP. Given the contradicting evidence for the use of back orthoses, that it 
is common practice for patients to use back orthoses, regardless of the presence of LBP and that 
many systematic reviews exist on this topic, all current evidence can be collated in an attempt to 
derive an overview for clinicians and the general population regarding the evidence for the use of 
back orthoses for non-specific, mechanical LBP as prophylactic treatment or actual treatment.  
Method: A comprehensive search of the electronic databases was conducted between August 2017 
and March 2018 at PubMed, Medline, Cochrane, Science direct and Elsevier. The following search 
terms were used and combined using Boolean terms to build electronic search strategies for each 
database: low back pain, back pain, mechanical low back pain, lumbar support, corset, orthoses, pain, 
and disability. Systematic reviews investigating the effect of back orthoses on related pain and 
disabilities among adults with non-specific, mechanical LBP were sought and reviewed. Studies were 
limited to those published in the English language. The Critical Appraisal Skills Program (CASP) 
were used to appraise the included studies. The results for each review were classified as either 
positive (for the use of orthoses), negative (against the use of orthoses) or neutral (neither for nor 
against the use of orthoses) and used to derive a useful and concise overview of the literature. 
Result: Fourteen systematic reviews were found appropriate for inclusion in this review. Three 
studies were of high quality, eight studies showed moderate quality and three studies showed low 
quality. The included systematic reviews were conducted between 1997 and 2018. The total sample 
size for the included studies was approximately 116,443. Both male and female adults, aged over 18 
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years, were included in the included studies. The majority of the participants were workers. The 
majority (50%) of the included studies were against the use of back orthoses while three studies 
showed neutral result and four studies showed a positive result. 
Conclusion: The main finding of this review regarding the effect of back orthoses as either a 
management strategy or prophylactic treatment on pain and related disability in adults with non-
specific, mechanical LBP in the short-, mid- and long term, was that the use of back orthoses is 
generally not suggested. 
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CHAPTER 1 
1. 1 INTRODUCTION 
Low back pain (LBP), as a symptom, is one of the most prevalent and costly musculoskeletal 
conditions with a prevalence that has increased, from 2006 to 2016, by 18% and a reported lifetime 
prevalence of 84% (1). Years lived with disability caused by LBP has increased between 1990 and 
2015 by 54% where low- and middle-income countries has seen the greatest increase (1). A large 
proportion, commonly cited as 90%, of LBP cases are non-specific low back pain (NSLBP) cases 
(1). High costs are imposed on the health care system by chronic LBP (2). There are between 3 and 
7 million general practitioner (GP) consultations a year for back pain (3).  
There is a substantial amount of literature examining various interventions for LBP including 
medication, surgical intervention, various physical therapy interventions; cognitive therapy, 
education, spinal manipulation, hot / cold therapy, exercises, and back supports or orthoses (2,4–6). 
Back orthoses are often prescribed as an aid to prevent or to rehabilitate back pain and are relatively 
inexpensive modalities. Anecdotal reports indicate that back orthoses can decrease patient’s 
symptoms and increase their confidence to undertake physical activity (7). 
1.2 BACK ORTHOSES AS AN INTERVENTION FOR LBP  
Historically, external back braces (known as back orthoses or lumbar supports) have been used by 
different civilizations, and date back as early as the fifth Egyptian Dynasty (2750 to 2625 B.C.) to 
decrease back pain and spinal deformity (8). The fundamental principles of many of the current back 
orthoses we use today can therefore be traced back to these devices used by Hippocrates and 
Armorers in the middle ages (8). In modern times, the use of the back orthoses has become more 
common in certain manual occupations which require heavy lifting and bending activities such as 
warehouse work, construction, and even nursing (9). Anecdotal evidence suggests that people 
suffering from LBP tend to feel “safer” and more stable during physical exertions when wearing back 
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orthoses (10). Patients also report less pain and are more willing to undertake more physical activity 
when wearing back orthoses (11).  Weight lifters have also used back orthoses for years as 
prophylactic treatment and have been reported to perform repetitions at a given weight faster and 
more comfortably with the orthoses than without, therefore improving performance (9).   
The supposed mechanisms by which lumbar supports or orthoses may reduce or prevent LBP are 
that; 1) they provide support of the trunk, preventing pain-producing events caused by hyperflexion; 
2) they remind the wearers to lift correctly; 3) maintain correct posture, 4) they increase intra-
abdominal pressure and decrease intradiscal pressure, and 5) they improve proprioception or 
kinesthesia (12–18). As a prophylactic treatment, the use of back orthoses therefore helps prevent 
injuries when lifting heavy objects (5,16,19) and if the person already has LBP, the use of orthoses 
may help to reduce the pain, make it possible for the person to continue with normal duties and 
prevent further injury (12). On the contrary, other studies have shown that back orthoses actually 
restrict spinal motion, and result in back and abdominal muscle weakness by providing passive 
stiffness to trunk, reducing the activity of antagonist muscles (10,20–22), elevating blood and intra-
abdominal pressure (12,23), increasing spinal rigidity by limiting end range movement (24), 
increasing heart rate and also causing gastrointestinal tract (GIT) disorders (18). Conflicting 
evidence therefore exists for the use of back orthoses for non-specific, mechanical LBP as 
management or as a prophylactic treatment (4,18,20,23,25–27)  
1.3 RATIONALE FOR THIS STUDY?  
Despite the conflicting evidence, and the general guideline consensus that back orthoses should not 
be prescribed, patients continue to use back orthoses in practice as prophylactic treatment and a 
source of comfort (24,28–30) and some clinicians continue to advise patients to wear back orthoses 
as conservative treatment for the management of LBP (14,18,31,32). There is thus a divide amongst 
clinicians in the prescription of back orthoses.  
Furthermore, guidelines for LBP management do provide recommendations, but the 
recommendations are focused more on the use of back orthoses as a management strategy, and 
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less as a prophylactic strategy. The following study is aimed at providing an evidence-based 
overview and clarity on the effect of back orthoses as either a management strategy or prophylactic 
treatment on pain and related disability in adults with non-specific, mechanical LBP in the short, mid- 
and long term.   
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ABSTRACT 
Background: Non-specific, mechanical low back pain (LBP) is a common musculoskeletal condition 
found amongst adults worldwide. Despite the conflicting evidence, and the general guideline 
consensus that back orthoses should not be prescribed, back orthoses for prophylactic treatment, 
comfort and conservative treatment for LBP management is still used. There is thus a divide amongst 
clinicians in the prescription of back orthoses as either a management strategy or prophylactic 
treatment for non-specific, mechanical LBP.  
Purpose of the Study: This study aims to provide an evidence-based overview of the effect of back 
orthoses as either a management strategy or prophylactic treatment on pain and related disability in 
adults with non-specific, mechanical LBP in the short, mid- and long term. 
Study Design: An overview of systematic reviews. 
Method: A comprehensive search of the following electronic databases was conducted between 
August 2017 and March 2018: PubMed, Medline, Cochrane, Science Direct and Elsevier. The 
following search terms were used and combined to build electronic search strategies per database: 
low back pain, back pain, mechanical low back pain, lumbar support, corset, orthoses, pain, and 
disability. English systematic reviews investigating the effect of back orthoses on pain and related 
disabilities among adults with non-specific, mechanical LBP were sought and reviewed. The Critical 
Appraisal Skills Program was used to appraise the included studies. The results were classified as 
positive (for the use of orthoses), negative (against the use of orthoses) or neutral (neither for nor 
against the use of orthoses) and used to derive an overview of the literature. 
Result: The eleven included systematic reviews, conducted between 1997 and 2018, met our 
selection criteria. Of the studies, 3 were high quality, 8 showed moderate quality and 3 studies 
showed low quality. The total sample size for the included studies was approximately 116 443. Both 
males and females, aged over 18 years, were included. Most of the participants were workers.  
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The majority (50%) of the included studies showed negative results while three studies showed 
neutral result and four studies showed a positive result. 
Conclusion: The main finding of this review regarding the effect of back orthoses as either a 
management strategy or prophylactic treatment on pain and related disability in adults with non-
specific, mechanical LBP in the short-, mid- and long term, was that the use of back orthoses is 
generally not suggested. 
 
Keywords: low back pain, orthoses, lumbar supports, non-specific, mechanical 
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2.1 INTRODUCTION 
Low back pain (LBP) is one of the costliest health problems affecting the population globally (1,2). It 
costs ¥1.2 trillion per year in lost productivity in 2017 in Japan (3). LBP affects all ages and races and 
is experienced by up to 80% of the population during their lifetime (4). LBP is one of the major reasons 
for work disability and it is exceeded only by the common cold as a cause of lost work time (5). 
According to the Global Burden of Disease 2010 report, LBP causes more disability than any other 
condition globally, with a prevalence and LBP-related burden that increases with age (3).  
A distinction is made between Acute (less than 4 weeks), Subacute (between 4 weeks and 3 months), 
and Chronic (more than 3 months) LBP (6). Chronic LBP is present in 3% to 7% of the population in 
industrialized countries (7) and is responsible for 6.9% of consultations with physicians in cities (6). 
A wide variation of treatment and prevention approaches are available for LBP including medication, 
surgical interventions, various physical therapy interventions; cognitive therapy, education, spinal 
manipulation, hot / cold therapy, exercises, and back orthoses (8). 
Many health practitioners believe that back orthoses or braces, also known as lumbar supports, can 
be used effectively in the treatment and prevention of musculoskeletal disorders of the lumbar spine 
(9), particularly non-specific, mechanical LBP. An orthosis is an externally applied device used to 
modify the structural and functional characteristics of the neuromuscular and skeletal systems (10). 
At present, several studies advise patients to use back orthoses as it provides abdominal and back 
support, reduces intradiscal pressure (10,11) and maintains correct posture (12).  
However, studies have also found that back orthoses actually restrict spinal motion, and results in 
back and abdominal muscle weakness by providing passive stiffness to the trunk, reducing the 
activity of antagonist muscles (5,10,11,13), elevating blood and intra-abdominal pressure ( 6 , 1 1 ) , 
increasing spinal rigidity by limiting end range movement (14). Conflicting evidence therefore exists 
for the use of back orthoses for non-specific, mechanical LBP (8,15,16) Despite this, in practice, 
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patients continue to use back orthoses as prophylactic treatment and a source of comfort (1,2,17) 
and clinicians continue to advise patients to wear back orthoses as conservative treatment 
(1,2,10,18). 
Since it remains common practice for patients to use back orthoses, regardless the presence of LBP; 
contradicting messages regarding the use of back orthoses; a divide between clinicians exists; and 
many systematic reviews exist on this topic, it is important to collate all the current evidence in an 
attempt to derive an overview for clinicians and the general population regarding the evidence for 
the use of orthoses for non-specific, mechanical LBP as a prophylaxis or treatment intervention. 
Furthermore, guidelines for LBP management do provide recommendations, but the 
recommendations are focused more on the use of back orthoses as a management strategy, and 
less as a prophylactic strategy. 
2.1.1 Research question 
What is the overall effect of back orthoses as either a management strategy or prophylactic treatment 
on pain and related disability in adults with non-specific, mechanical LBP? 
2.1.2 Research aim 
The aim of this overview was to provide an evidence-based overview of the effect of back orthoses 
as either a management strategy or prophylactic treatment on pain and related disability in adults 
with non-specific, mechanical LBP in the short-, mid- and long term. 
2.1.3 Research objectives 
The objectives of this review were: 
1. To systematically search the literature for systematic reviews reporting on the effect of back 
orthoses as either a management strategy or prophylactic treatment on pain and related 
disability in adults with non-specific, mechanical LBP in the short-, mid- and long term. 
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2. To critically appraise the literature reporting on the effect of back orthoses as either a 
management strategy or prophylactic treatment on pain and related disability in adults with 
non-specific, mechanical LBP in the short-, mid- and long-term. 
To ascertain the short-, mid- and long-term effect of back orthoses as either a management strategy 
or prophylactic treatment on pain in adults with non-specific, mechanical LBP.  
2.2 METHODOLOGY 
2.2.1 Search Method 
The search focused on sourcing systematic reviews on the effect of back orthoses as either a 
management strategy or prophylactic treatment on pain and related disability in adults with Non-
specific mechanical LBP in the short-, mid- and long term. A comprehensive search was conducted 
in the following electronic databases through the Stellenbosch Medical Library website: PubMed / 
MEDLINE, Scopus, OVID, CINAHL, Embase, PEDro, Google, and Cochrane Library. The search 
was conducted between August 2017 and March 2018. The reference lists of eligible papers were 
searched and experts in the field of LBP management were consulted to identify any potentially 
relevant studies that may have missed, also known as PEARLing (19). 
The only limitations placed on the searches was to include studies evaluating adults only, studies 
published in the English language only, and systematic review study designs. No publication date 
limits were placed on the search. Electronic search strategies were constructed based on the 
following combined keywords: low back pain, back pain, non-specific, mechanical low back pain, 
lumbar support, corset, orthoses, pain, and disability. 
Medical subject heading (MeSH) terms were used where possible, and all subheadings were 
included to encompass all related search terms and ensure exhaustiveness. Therefore, the 
search strategy of this review was a combination of MeSH terms and free-text words. The 
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Boolean command OR was used to include synonyms. In retrieving all possible variations of a 
specific root word, truncations were also used. To optimize the strategy for each of the other 
databases, appropriate changes were made in the basic search strategy. 
2.2.2 Criteria for Considering Studies 
Types of studies 
Systematic reviews reporting on the effect of back orthoses as either a management strategy or 
prophylactic treatment on pain and related disability in adults with non-specific, mechanical LBP in the 
short-, mid- and long-term were included. Systematic reviews had to have been published in English 
but could have been published at any time. 
Types of participants 
Systematic reviews which included participants, between the ages of 18 and older and who were 
working in any occupation, was of any race and culture etc. were included in this study. Both healthy 
people and patients reporting LBP were included in the study. Participants who had undergone back 
surgery or had LBP due to specific conditions such as cancer or disc lesions, etc. were excluded. 
Types of intervention 
Systematic reviews reporting on the investigation of any type of 
lumbar orthoses/supports/braces used for non-specific mechanical LBP management or prophylaxis 
were included. Lumbar orthoses/supports/braces included in the reviews could have been flexible or 
rigid. Systematic reviews reporting on special types of orthoses used for Scoliosis or Kyphosis, as 
well as any kind of supports used after surgeries, were excluded. 
Types of comparisons 
Systematic reviews which compared lumbar/back orthoses to no comparison or to other 
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interventions such as exercise, education, etc. were included. 
Types of outcomes 
Systematic reviews reporting on the following outcomes and outcome measurement tools were 
included: 
1. The short-, mid- and long-term effect of back orthoses on pain. Pain, as measured by, but 
not confined to, the Visual Analogue Scale (VAS), Numeric Pain Rating Scale (NPRS), etc. 
Pain in this instance could have been defined as pain in the lower region of the back.  
2. The short- mid- and long-term effect of back orthoses on related disability. Related 
disability, as measured by, but not confined to, the Roland-Morris LBP disability 
questionnaire (RM-DQ), Oswestry Disability Index (ODI) etc. 
2.2.3 Study selection procedure 
Two of the authors (AI and LM) independently reviewed all titles, abstracts and full texts identified by 
electronic search to determine eligibility of studies. The inclusion criteria were applied to all the 
relevant full text articles. An independent reviewer cross-checked the searches, inclusion of studies 
and extraction of data. Disagreements were resolved by consensus. 
2.2.4 Level of evidence 
The National Health and Medical Research Council (NHMRC) Evidence Hierarchy (20), Appendix 1, 
was used to categorize the level of evidence of studies considered suitable for inclusion in this 
review. 
2.2.5 Methodological Quality Assessment 
Special criteria recommended by the “The Critical Appraisal Skills Program” (CASP) were used to 
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appraise the included studies (Table 1). The scores were calculated out of 10 criteria (with a 23 
points full score). Every criterion of the quality list was scored as “  “ which refers to one score 
gained for that point or “  ” which refers one score lost. The final quality score being the sum of “ 
“ responses. 
2.2.6 Categorization of evidence 
Evidence extracted from included studies were categorized according to the following categories: 
Positive: The study’s results support the use of back orthoses. 
Negative: The study’s results do not support the use of the back orthoses. 
Neutral: There is not enough evidence to support or negate the use of back orthoses. 
2.2.7 Data Extraction and Analysis 
The following data was of interest and collected from each included study: Authors, Year of 
Publishing, Title, Sample Size, Participants, Gender, Objectives, Intervention, Comparison, Results 
and Conclusion. Data were collated and tabulated. 
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2.3 RESULTS 
2.3.1 Search procedure and results 
The search process began with the major search engines, where PubMed provided most of the 
search results, and more than 3000 titles and abstracts were identified searching related systematic 
reviews. Only 180 abstracts were retrieved, and after reviewing, 73 studies were excluded, and then 
a further 71 studies were excluded after revising the total contents as the studies did not conform to 
the inclusion criteria. 
Thereafter, 36 studies were assessed for eligibility and a further 25 studies were excluded as they 
were either not full-text articles, where duplicates or on further investigation did not conform to the 
inclusion criteria. The remaining 11 studies evaluating back orthoses met the selection criteria were 
the included systematic reviews (15,21–30). Figure 1 illustrates the search result and selection 
process.  
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Figure 1: Search procedure and results 
 
2.3.2 Description of studies 
The included systematic reviews were conducted between 1997 and 2018. There were two studies 
(25,27) published after 2016, eight studies (15,21–24,26,29,30) between 2000-2011 and one study 
before 2000 (28) 
All 11 studies were published in developed countries (15,21,30,22–29) - four in the Netherlands, 
three in Australia, three in USA and one in Sweden. The total sample size for the included studies 
was approximately 116 443. Both males and females, over 18 years of age, were included in the 
selected studies. Most of the participants were noted as employed. Table 1 further describes the 
selected studies. 
(n=25) 
(n=11)
) 
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The outcome measurement tools used in the 11 included systematic reviews is described in Table 
2 (a-c). 
The interventions and comparisons investigated in each included systematic review are described 
in Table 3. 
2.33 Methodological quality of included studies 
According the CASP checklist applied to evaluate the quality of the included studies, most of the 
studies were within high to moderate quality methodologically. Of the studies, three were of high 
quality (15,21,25) five showed moderate quality (24,26–28,30) and three studies showed low quality 
(22,23,29). Table 4 illustrates the results for the methodological appraisal of the included studies.
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Table 1: Description of the included systematic reviews 
Author and 
country 
Objective of SR 
Nr. of studies 
included 
Methodological quality 
range 
Total sample 
size 
Population Age Gender 
Systematic reviews investigating prevention interventions for LBP 
Maher, 2000 
(22) 
Australia 
To evaluate the effectiveness 
of workplace interventions to 
prevent LBP (exercise, 
braces and 
education) 
13 RCTs 
PEDro scale (range): 1-8 
mean = 7,15 
6007 
Hospital workers; home care workers; factory workers; 
nurses; environmental service workers; airline baggage 
handlers; Dutch airline cargo workers; warehouse 
workers; mailing house workers 
Unspecified 
working age 
Males and 
females 
van Poppel et 
al., 1997 (28) 
the Netherlands 
Evaluation of the 
effectiveness of lumbar 
supports, education, and 
exercise in preventing back 
pain in the industry. 
7 RCTs, 4 non-
randomized CCTs 
Total = 11 
Independent criteria: 
internal validity: 
0-3/7 
2186 
Warehouse workers; healthcare and hospital workers; airline 
baggage handlers; postal workers; bus drivers; managerial 
and shop floor workers 
Unspecified 
working age 
Unspecified 
Dawson et al., 
2007 (15) 
Australia 
To evaluate effectiveness of 
interventions for 
prevention back pain and 
back injury in nurses. 
8 RCTs and 8 
non-RCTs 
Total = 16 
Independent criteria: 
Internal validity: 0-4.5/6 
(mean=1,84/6); 
Internal validity + 
descriptive quality: 2,5- 
10/12 (mean=5,37/12) 
2000 
Health care workers; fleet service clerks; cargo 
department staff; warehouse workers; autoworkers; 
Insurers; postal workers; hospital secretaries; off work for 
LBP; primary care pts for LBP; city employees with LBP; 
light industrial company staff; kitchen units labourers; light 
sedentary workers at a printing company; home care 
service workers; 
tobacco company workers 
Unspecified 
Males and 
Females 
Steffens et al., 
2016 (25) USA 
To investigate the efficacy of 
interventions for LBP 
prevention. 
23 RCTs 
PEDro scale (range): 
0- 10 
31112 Unspecified occupations 18-65 Years 
Males and 
females 
van Poppel et 
al., 2004 (24) 
The 
Netherlands 
To update the evidence in 
the efficacy of lumbar 
supports, exercise and 
education in primary 
prevention of LBP at the 
workplace 
10 RCTs and 5 
non-randomised 
CCTs 
Total = 15 
Independent criteria: 
Internal validity: 0-4/7 
(mean=1,85): external 
validity: 1-8/8; Internal 
validity + 
external validity: 1-12/15 
(mean = 6.26/15) 
12297 
Warehouse workers; health care workers; airline baggage 
handlers; airline freight handlers; material handling staff of 
retail stores; postal workers; bus drivers; managerial and 
shop floor workers; home care 
18-65 Years 
Males and 
females 
Jellema et al., 
2001 (23) 
Sweden and 
The 
Netherlands 
To evaluate the efficacy of 
lumbar supports for 
preventing and 
management of non-
specific LBP 
5 RCTs and 2 
non- RCTs 
(prevention) 
Total: 13 
Cochrane Back Review 
Group for Spinal 
Disorders (range): 1 to 
5/10 
1639 (excl. 
an unknown 
control group 
Health care workers, manual material handler at airport, 
home attendants; fleet service clerks; warehouse workers, 
18-65 years 
Males and 
females 
SR = Systematic review; LBP = Low back pain; RCT = Randomized controlled trial; CCT = Controlled clinical trials
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Table 1: Description of the included systematic reviews (continued) 
Author Objective of SR 
Nr. of studies 
included 
Methodological quality range 
Total sample 
size 
Population Age Gender 
Systematic reviews investigating prevention interventions for LBP 
Bigos et al., 
2009 (30) 
USA 
Evaluation of the 
efficacy of prevention 
interventions 
for BP episodes in 
working age adults 
17 RCTs and 3 
OCTs 
Total = 20 
Cochrane Collaboration 
Back Review (range): 
6- 9/11 
(mean= 6.9/11) 
33200 
Military members; University employees and students; 
hospital staff; London residents; recruited participants; 
outpatients of the Brown Cancer Centre; Office workers; 
postal workers; Dutch employees; nurses and nurse's 
aides; manual labourers; employees of kitchen unit 
production; home care attendants; distribution centre 
employees; medical practices; airline employee’s 
outpatients from 
Physiotherapy 
18-65 years 
Males and 
females 
Linton et al., 
2000 (26) 
Sweden and 
The 
Netherlands 
To determine the 
interventions, and the 
evidence for their utility, 
used to prevent back 
and neck pain problems. 
9 RCTs and 18 
non-RCTs 
Total = 27 
Not assessed 6546 
Health care workers; fleet service clerks; cargo 
department staff; warehouse workers; autoworkers; 
Insurers; postal workers; hospital secretaries; off work for 
LBP; primary care pts for LBP; city employees with LBP; 
light industrial company staff; employees of a producer of 
kitchen units; light sedentary workers at a printing 
company; home care service workers; tobacco company 
workers 
Varied age 
groups. Not stated 
by all RCT's 
included in review. 
Males and 
females 
Systematic reviews investigating treatment interventions of LBP 
van Duijvenbode 
et al., 2008 (21) 
The Netherlands 
Evaluate the prevention 
and treatment of non- 
specific LBP using lumbar 
supports 
8 RCTS (treatment) 
Total = 15 
Unspecified 1221 
Unspecified occupations. 
Chronic LBP, non-specific LBP and sciatica 
18-65 years 
Males and 
females 
Jellema et al., 
2001 (23) 
Sweden 
To evaluate the efficacy of 
lumbar supports for 
management and 
prevention of 
NSLBP 
6 RCTs (treatment) 
Total = 13 
Cochrane Collaboration Back 
Review group (range): 
2 to 7/10 
1219 Unspecified occupations. NSLBP 18-65 
Males and 
females 
Healy et al., 2018 
(27) USA 
To review the evidence 
from RCTs assessing 
effectiveness and cost- 
effectiveness of prosthetic 
and 
orthotic interventions 
Total = 8 (related to 
lower back pain) 
Unspecified 553 Unspecified occupations All ages Unspecified 
Pengel et al., 2002 
(29) Australia 
To assess the effect of 
conservative interventions 
for patients with subacute 
LBP 
Total: 13 
Cochrane Collaboration Back 
Review group: Internal validity 
(range): 0-3/9 
Total range: 6-12/19 
2560 (excl. 
sample size of 
one study) 
Unspecified occupations. Subacute non-specific LBP 18-55 years 
Males and 
female 
SR = Systematic review; LBP = Low back pain; NSLBP = Non-specific low back pain; RCT = Randomized controlled trial; CCT = Controlled clinical trials
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Table 2a: Description of outcomes used by selected systematic reviews investigating prevention interventions 
Author Outcome measures Outcome measurement tool 
Maher, 2000 (22) Frequency, severity and prevalence of LBP episodes Work absence frequency 
Pain: McGill Pain questionnaire, 
Function: ODI 
van Poppel et al., 1997 
(28) 
Self-reported data on the incidence of back pain, number of days with back pain, number of painful 
months, and number of episodes with back pain; Incidence of work absence injury rate; Tired backs 
scores; Trunk ROM 
Muscle force (whilst wearing lumbar support) 
Muscle force: EMG and IAP 
 
Subjective: MAWL; perceived 
exertion, discomfort, or intensity of the 
task 
Linton et al., 2000 (26) 
Pain: Perception of pain, pressure pain threshold 
 
Function: handicap; Work related back injuries; workers compensation rates; work absence; 
recurrence; days with LBP; recurrence 
 
Physical: Isometric strength; endurance of back muscles; fatigue; 
Pain: VAS, Composite back pain score; 
Composite fatigue score 
Dawson et al., 2007 
(15) 
Pain: Incidence of back pain; pain drawing; frequency and intensity of pain; Function: Interference 
with activities; work absence 
 
van Poppel et al., 2004 
(24) 
Back pain incidence; number of incidents; work absence; perceived physical exertion  
Steffens et al., 2016 
(25) 
LBP episodes; work absence 
Occupational Function: Dutch 
musculoskeletal questionnaire 
Bigos et al., 2009 (30) 
Work injury claim; work absence; costs; Recall of frequency, duration, severity; functional disability 
and back treatment or limitations 
 
van Duijvenbode et 
al., 2008 (21) 
Incidence of low-back pain, duration of low-back pain; Absenteeism Function: RM-DQ; ODI 
Jellema et al.,2001 (23) Incidence of LBP, duration of LBP and back-pain–specific functional status; Work absence Function: RM-DQ; ODI 
LBP = Low back pain; ODI = Oswestry Disability Index; ROM = Range of movement; RM-DQ = Roland-Morris LBP Disability Questionnaire; EMG = electromyograph; IAP = Intra-abdominal pressure; MAWL 
= Maximum acceptable weight of lift; VAS = Visual Analogue Scale
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Table 2b: Description of outcomes used by the selected systematic reviews investigating treatment interventions  
Author Outcome measures Outcome measurement tool 
van Duijvenbode et al., 2008 
(21) 
Pain, overall improvement (% improvement, NRS) 
Return to work (% of the population, number of days of absenteeism) Back-
specific functional status 
Pain: VAS, NRS; 
Function: RM-DQ, ODI 
Jellema et al., 2001 (23) 
Pain, overall improvement (% improvement, NRS) 
Return to work (% of the population, number of days of absenteeism) Back pain 
specific functional status 
Pain: VAS, NRS 
Function: RM-DQ; ODI 
Healy et al., 2018 (27) Pain and functional scores 
Hospital Anxiety and Depression Questionnaire; 
Pain: Tampa Scale of Kinesiophobia 
Questionnaire 
Function: Patient Specific Functional Scale; RM-
DQ and EIFEL; Oswestry disability index 
Pengel et al., 2002 (29) Pain, disability, or return to work Pain: VAS Function: RM-DQ 
NRS = Numeric Rating Scale; ODI = Oswestry Disability Index; RM-DQ = Roland-Morris LBP Disability Questionnaire; EIFEL = French version of RM-DQ; EMG = electromyograph; IAP = Intra-abdominal 
pressure; MAWL = Maximum acceptable weight of lift; VAS = Visual Analogue Scale
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Table 3a: Description of interventions and comparisons reported by the selected systematic reviews investigating prevention of LBP 
Author Intervention Comparison 
Maher, 2000 (22) 
1. Brace 
2. Brace with adjustable strap and Velcro fastener  
3. Brace with adjustable elastic side pulls, Velcro fasteners and 
flexible stays  
4. Brace with custom lumbar insert plus 1hr training on BP prevention 
and body mechanics plus brace  
1. Control  
2. Training on spine anatomy and body mechanics; both (1) & (2); control 
3. Lifting instruction and brace; lifting instruction; control  
4. Training on BP prevention and body mechanics; Control  
van Poppel et al., 1997 
(28) 
1. Training on BP prevention and body mechanics and LS  
2. LS  
3. LS  
4. LS, BS and instructions on warm up exercises  
5. LS 
1. Control  
2. Control  
3. Training session on spine anatomy and body mechanics; training session 
and LS; control  
4. BS and instructions on warm up exercises  
5. BS and instructions on warm up exercises  
Linton et al., 2000 (26) 
1. Back belts at work 
2. Back belt  
3. LS during working hours  
4. LSO during working hours plus training on BP prevention and body 
mechanics  
5. Back belt  
6. Back belt plus BS and instructions on warming up exercises  
1. Control  
2. Back belt plus training session on spine anatomy and body mechanics; 
Control 
3. LS plus education/lifting instructions; Education/lifting instructions; Control 
4. Training on BP prevention and body mechanics; Control 
5. Control  
6. Control: BS and instructions on warming up exercises (n=19). 
Dawson et al., 2007 
(15) 
1. Training in back belts, wearing back belts when lifting, manual handling 
training; 
1. Manual handling training only. 
van Poppel et al., 2004 
(24) 
1. Training on BP prevention and body mechanics, and LS 
2. LS  
3. LS  
4. LS  
5. LS, BS and instructions on warm up exercises  
6. LS  
7. LS  
8. LS; control 
9. Required LS use  
1. Training on BP prevention; Control  
2. Control  
3. Session on spine anatomy and body mechanics; training session and L; 
Control 
4. Education; LS and education; Control  
5. BS and instructions on Warm exercise  
6. Lifting techniques; LS and lifting techniques; Control 
7. Training on anatomy and body mechanics; training session and LS; 
Control 
8. Control  
9. Voluntary LS use  
Steffens et al., 2016 (25) 
1. Training on correct use of back belts; 
2. Stretch nylon back belts; 
3. LS with adjustable elastic side pulls with Velcro fasteners and 
flexible stays; 
1. Training in biomechanics and correct lifting techniques. (volunteers 
requested to wear back belts when lifting and on duty).  
2. Information on LBP; control.  
3. Lifting instructions. 
BS- Back School; BP- Back pain; NI- No intervention; LS- Lumbar support (Back Orthoses); LSO = Lumbo-sacral orthosis 
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Table 3a: Description of interventions and comparisons reported by the selected systematic reviews investigating prevention of LBP 
(continued) 
 
Author 
 
Intervention 
 
Comparison 
Bigos et al., 2009 (30) 
1. Required to wear a back belt when lifting at work, and trained in 
lifting and back belt use 
2. LS at work & lifting technique education  
3. LSO to be worn during work and attended training on BP prevention 
and body mechanics 
4. LSs: Adopted workplace policy that required use of back belts at 
work 
1. Education alone: ergonomic lifting techniques and strategies for coping with 
BP; control 
 
2. Education training on lifting techniques; LSs alone; Control 
3. Education in BP prevention and body mechanics on the job; Control 
 
4. Adopted workplace policy where use of back belts at work was voluntary 
van Duijvenbode et al., 2008 
(21) 
1. Back belt  
2. Synthetic LS  
3. LS  
4. Weightlifting belt; LS  
5. LS 
6. LSO at work plus BS  
1. Control 
2. Safety meeting with education; Control 
3. Belt and education; Training class  
4. Usual care 
5. Education; LS and education; Control 
6. BS; Control 
Jellema et al., 2001 (23) 
1. Back belt  
2. Synthetic LS  
3. Weightlifting belt  
4. LS  
5. Thick, woven, deformable nylon weightlifting belt plus BS and warm-
up; education  
6. Spandex belt with shoulder straps 
7. LSO at work plus BS on body mechanics  
1. Control 
2. Control 
3. Belt plus training class; Training class; Control 
4. LS use at work plus education; Education; Control 
5. BS and instruction on warm-up exercises  
6. Control 
7. BS; Control 
BS = Back School; BP = Back pain; Control = No intervention; LS = Lumbar support (Back Orthoses); LSO = Lumbo-sacral orthosis 
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Table 3b: Intervention description of the selected systematic reviews investigating treatment of LBP  
BS = Back School; BP = Back pain; Control = No intervention; LS = Lumbar support (Back Orthoses);  
 
 
 
 
 
Author Intervention Comparison 
van Duijvenbode 
et al., 2008 (21) 
1. Fabric made LS  
2. Training and LS  
3. Corset, any type 
4. Back support elasticized with an attached silicone rubber pad of 
special shape 
5. Flexible corset; Semi-rigid corset 
6. Corset and rigid LS; Corset  
7. Lumbo-sacral canvas corset with metal stays in the back 
1. No LS  
2. Training; Control 
3. Manipulation; Physiotherapy; Analgesic tablets  
4. Standard therapy: advice on rest and lifestyle  
 
5. lingerie 
6. Pneumatic LS  
7. Spinal manipulation; Soft tissue massage; Transcutaneous muscle 
stimulus 
Healy et al., 2018 (27) 
Group A: provision of a prosthetic or orthotic  
Group B: prosthetic or orthotic 
Group A: no prosthetic or orthotic  
Group B: comparator 
Pengel et al., 2002 (29) Corset  Spinal manipulation 
Jellema et al.,2001 (23) 
1. Fabric made LS  
2. Any type of Corset  
3. Lumbosacral canvas corset with metal stays in the back  
4. Back support, elasticated with an attached silicone rubber pad of 
special shape 
5. Corset and lumbar rigid support  
6. Pneumatic LS  
1. No LS  
2. Manipulation; Physiotherapy; Analgesic tablets 
3. Spinal manipulation; Soft tissue massage; Transcutaneous muscle 
stimulation 
4. Standard therapy: advice on rest and lifestyle 
5. Corset  
6. Control 
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Table 4: Results of Critical Appraisal Checklist for a Systematic Review (Methodological Quality using CASP, University of Glasgow) 
“” = Add a Point, “” = No Point 
 

 
Check List Points I Study No 
Van 
Duijvenbode 
et al., 2008 
(21) 
Van Poppel 
et al., 1997 
(28) 
Healy et al., 
2018 (27) 
Maher, 2000 
(22) 
Jellema et 
al., 2001 (23) 
Pengel et 
al., 2002 (29) 
Linton et al., 
2000 (26) 
Dawson et 
al., 2007 (15) 
Van Poppel 
et al., 2004 
(24) 
Steffens et 
al., 2016 (25) 
Bigos et 
al.,2009 (30) 
1
 
Population           
Intervention           
Outcomes           
2
 
Appropriate question           
Appropriate study design           
3
 
Relevant bibliographic database           
Follow up from reference list            
Contact with experts            
Published & unpublished studies            
Non- English studies            
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Table 4: Results of Critical Appraisal Checklist for a Systematic Review (Methodological Quality using CASP, University of Glasgow) 
(continued) 
 
Check List Points I Study No 
Van 
Duijvenbode 
et al., 2008 
(21) 
Van Poppel 
et al., 1997 
(28) 
Healy et al., 
2018 (27) 
Maher, 2000 
(22) 
Jellema et 
al., 2001 (23) 
Pengel et 
al., 2002 (29) 
Linton et al., 
2000 (26) 
Dawson et 
al., 2007 (15) 
Van Poppel 
et al., 2004 
(24) 
Steffens et 
al., 2016 (25) 
Bigos et 
al.,2009 (30) 
4
 Rigour of the Studies (Quality of 
included studies) 
          
5
 
Result were similar from study to 
study 
 
          
Result of studies are clearly 
displayed 
 
           
Results of different studies are similar 
 
           
Reason for any variations are 
discussed 
           
6
 
Clear “Bottom Line” Results 
 
          
Numerical Results            
How results are expressed            
“” = Add a Point, “” = No Point 
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Table 4: Results of Critical Appraisal Checklist for a Systematic Review (Methodological Quality using CASP, University of Glasgow) 
(continued) 
 
“” = Add a Point, “” = No Point 
 
 
 
 
 
Check List Points I Study No 
Van 
Duijvenbode 
et al., 2008 
(21) 
Van Poppel 
et al., 1997 
(28) 
Healy et al., 
2018 (27) 
Maher, 2000 
(22) 
Jellema et 
al., 2001 (23) 
Pengel et 
al., 2002 (29) 
Linton et al., 
2000 (26) 
Dawson et 
al., 2007 (15) 
Van Poppel 
et al., 2004 
(24) 
Steffens et 
al., 2016 (25) 
Bigos et 
al.,2009 (30) 
8
 
Can results of population be 
applied locally 
 
          
Big difference between the reviews 
and the local setting 
           
9
 Were all important outcomes 
considered 
          
1
0
 
Are the benefits worth the harms 
and costs? 
          
R
e
s
u
lt
 
TOTAL POINTS (23) 19 17 16 13 14 14 17 19 17 19 18
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2.3.4 Categorized results – supporting, negating, neutral evidence 
The results of the studies were extracted and classified it into the three groups previously mentioned; 
Positive, Negative and Neutral. Majority of the studies (54.5%) showed negative results, 27.3% 
showed neutral and 18.1% showed positive (Figure 2). 
A great proportion of participants (82%) showed negative results with the use of back orthoses, 
14.6% saw neutral results and only 3.3% saw positive results (Figure 3). 
The results are further described in Table 5 (a and b). 
 
Figure 2 Results as a percentage of the number of studies included  
 
Figure 3: Results as a percentage of the number of participants
54.5%
18.1%
27.3%
Result According to Number of Studies
  Negative  50%
  Positive   22%
  Neutral    28%
82%
3.3%
14.6%
Result According to Number of Participants
  Negative   80%
  Positive     5 %
  Neutral     15%
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Table 5a: Results of the selected systematic reviews investigating prevention interventions for LBP 
Author Effect of back orthoses Effect size Conclusion 
Maher, 2000 
(22) 
Prevalence, severity, cost 
and work absence: 
Level 1 Negative 
Heterogeneous data 
Braces are ineffective in reduction of severity and prevalence of LBP as 
well as work absence due to LBP (strong) 
van Poppel et 
al., 1997 (28) 
Level 4, Neutral 
Trunk ROM: Flexion –extension: 0.70 (95% 
CI: 0.39–1.01); 
Lat. bending: 1.13 (95% CI: 0.17–2.08) 
Rotation was not statistically significant (0.69; 95% CI: 20.40–1.78). 
 
Muscle force (with lumbar support): Electromyogram (0.09; 95% CI 
20.41– 0.59) 
IAP (0.26; 95% CI: 20.07–0.59). 
 
Subjective OM: 20.002; (95% CI: 20.41–0.41). 
There is no conclusive evidence for or against the effectiveness of 
lumbar supports in the prevention of back pain in industry. 
Linton et al., 
2000 (26) 
Level 1, Negative Unspecified 
Lumbar supports are ineffective for prevention neck and back pain 
(strong). 
Dawson et al., 
2007 (15) 
Level 3, Positive Heterogeneous data Lumbar support is effective in LBP prevention (limited). 
Level 1 = strong evidence provided by generally consistent findings from multiple RCTs; Level 2 = moderate evidence provided by one RCT or largely consistent findings from many CCTs; Level 2 = limited 
evidence provided by one CCT; Level 4 = no evidence/ inconsistent evidence; LBP = Low back pain; Positive = supports the use of intervention; Negative = against the use of intervention; Neutral = inconclusive 
results.
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Table 5a: Results of the selected systematic reviews investigating prevention interventions for LBP (continued) 
Author Effect of back orthoses Effect size Conclusion 
van Poppel et 
al., 2004(10) 
Level 4, Neutral Lumbar support: unspecified 
No evidence for the effect of lumbar supports in the prevention of low 
back pain. 
van Duijvenbode 
I., 2008 (21) 
Incidence of LBP: Level 2, 
Negative 
Heterogeneous data 
There was moderate evidence that lumbar supports are not more 
effective than no intervention or training in preventing LBP. Conflicting 
evidence whether lumbar supports are effective supplements to other 
preventive interventions. 
Bigos et al., 2009 
(30) 
% of sample with BP: 
Level 1, Neg 
Lumbar support on % of sample with BP: 0.004 Level of evidence not clearly stated. 
Jellema et al., 
2001 (23) 
Incidence, severity of LBP 
and injury: 
Level 2, Negative 
 
Level 3, Positive 
Heterogeneous data 
There was moderate evidence that lumbar supports are not effective 
for primary prevention. 
 
There is limited evidence that lumbar support with back school is more 
effective than back school alone 
Level 1 = strong evidence provided by generally consistent findings from multiple RCTs; Level 2 = moderate evidence provided by one RCT or largely consistent findings from many CCTs; Level 2 = limited 
evidence provided by one CCT; Level 4 = no evidence/ inconsistent evidence; LBP = Low back pain; Positive = supports the use of intervention; Negative = against the use of intervention; Neutral = inconclusive 
results
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Table 5a: Results of the selected systematic reviews investigating prevention interventions for LBP (continued) 
Author Effect of back orthoses Effect size Conclusion 
Steffens et 
al., 2016 (25) 
(Short term) LBP episode: 
Level 4, Positive 
 
Long term) LBP episode 
Level 3, Negative 
   Back belts vs control on LBP episode: short term: 1.01 (0.71-1.44) 
long term: 0.85 (0.64-1.14) 
Pooled effect of RR: I2 = 40.6% 
Low–quality evidence of no short- term effect of back belts over 
controls 
Level of evidence was not clearly stated. 
Level 1 = strong evidence provided by generally consistent findings from multiple RCTs; Level 2 = moderate evidence provided by one RCT or largely consistent findings from many CCTs; Level 2 = limited 
evidence provided by one CCT; Level 4 = no evidence/ inconsistent evidence; LBP = Low back pain; Positive = supports the use of intervention; Negative = against the use of intervention; Neutral = inconclusive 
results. RR = relative risk; BP = back pain
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Table 5b: Results of the selected systematics reviews investigating the effects of lumbar support as treatment on LBP 
Author Results Effect size (95% CI) Conclusion 
van Duijvenbode 
et al., 2008 (21) 
Incidence of LBP: 
Level 3, Negative (short term) 
Level 4 
unspecified - Heterogeneous data 
There is limited evidence that lumbar supports are not more effective than no intervention 
for short-term pain reduction and improved functional status for 
patients with chronic LBP. 
Jellema et al., 
2001 (23) 
Pain index: Level 3, Positive 
 
Vs. other types of treatment 
 
Level 2 Neg 
unspecified - Heterogeneous data 
There is limited evidence that lumbar supports 
provide some reduction in pain in patients with LBP. 
 
There is moderate evidence that a lumbar support is not more effective in pain relief than 
other types of treatment. 
 
There is limited evidence that a rigid back insert lumbar is more effective than a lumbar 
support with no rigid insert. 
Healy et al., 
2008 (27) 
Level of evidence / GRADE not 
used. See effect size 
GROUP A - ODI: 
foot orthosis: -0.65 ( -1.57 to 0.27) 
 
Extensible LSO: -0.37 (- 2.51 to 0.77) 
 
In extendable LSO -0.37 (-1.51 to 0.77) 
 
Pain: 
LSO: -0.53 (-1.51 to 0.45) 
The use of foot orthoses: 
significance was calculated for a reduction in pain with use of the orthoses. 
 
Positive results for custom made foot orthoses compared to placebo orthoses 
were evident. 
Pengel et al., 
2002 (29) 
GRADE not used. See effect 
size 
TENS vs Corset: 
Pain:–0.2 (–0.8; 0.4) 
 
Disability: –0.6 (–1.4; 0.3) 
 
Massage vs Corset 
disability: 0.9 (1-1.6) 
Use of a corset, compared with massage, reduced disability immediately after treatment 
when compared with massage. 
Level 1 = strong evidence provided by generally consistent findings from multiple RCTs; Level 2 = moderate evidence provided by one RCT or largely consistent findings from many CCTs; Level 2 = limited 
evidence provided by one CCT; Level 4 = no evidence/ inconsistent evidence; LBP = Low back pain; Positive = supports the use of intervention; Negative = against the use of intervention; Neutral = inconclusive 
results. RR = relative risk; BP = back pain; LSO = lumbo-sacral orthoses; ODI = Oswestry Disability Index; TENS = Transcutaneous electrical nerve stimulation
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2.4 DISCUSSION 
The current study presents the methods and results of an overview of systematic reviews aimed at 
providing an evidence-based overview of the effect of back orthoses as either a management 
strategy or prophylactic treatment on pain, and related disability in adults with non-specific, 
mechanical LBP in the short-, mid- and long-term. Although back orthosis is helpful to: 1) provide 
good support for the back and abdominal area (10,11); 2) avoid any kind of hyper-movement for the 
area protected; 3) support the normal erect position to promote a good posture and (12); 4) reduce 
energy cost during the active time; many studies also report that back orthoses is not recommended 
as it 1) reduces trunk motion in flexion-extension and lateral bending or rotation; 2) reduces the 
supported area proprioception; 3) affects other organs activity like lungs expansion or pressing the 
skin and 4) acts as a passive trunk stabilizer (11,12,25,26). However, the results of this study show 
that the majority of the included studies were against the use of back orthoses (21-23,25,26,30), 
while three studies showed neutral results (24,28,29)  and two studies (15,27) showed a 
positive result. The main finding of this review regarding the effect of back orthoses as either a 
management strategy or prophylactic treatment on pain and related disability in adults with non-
specific, mechanical LBP in the short-, mid- and long-term, was that the use of back orthoses is 
generally not suggested. 
Eleven systematic reviews were found appropriate for inclusion in this review. The reviews were 
conducted in various countries over a span of a several years with a total number of 116 443 
participants. This is a good sample size from which to draw conclusions. Most of the included reviews 
critically appraised the primary studies they included. Some used PEDro, some used the Cochrane 
Risk of Bias tool. According to the CASP assessment of the studies, the highest evidence came from 
two studies (25,30) which had the highest number of participants. Both studies were against the use 
of back orthoses. Overall each of the included studies were either considered to have moderate or 
high evidence of either being negative, positive or neutral in their decision around the use of back 
orthoses for reducing pain and functional disability in people with non-specific, mechanical LBP. 
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Three studies however did not report on the critical appraisal of the primary studies they included. 
This finding is out of the ordinary for systematic reviews, as typically the included studies should be 
critically appraised. If the methodological quality of studies is not assessed, the results of such a 
review cannot be believed to be accurate (20). It is therefore recommended that future systematic 
reviews report on the critical appraisal of the studies they include.  
Typically, the included studies reported on the inclusion of a variety of population/occupation types 
i.e. healthcare workers, industry workers, airport workers, postal workers etc. – occupations that 
require heavy lifting and manual labor. This group of workers are the ones who often develop LBP 
(4,10) and is therefore the group of workers that would generally use back orthoses if they believed 
it would work. All the included studies evaluated participants from developed countries, where many 
manual laborers are employed. Typically, in these work settings, and dependent on the country, 
workers are not monitored in terms of ergonomics, or posture, and work stations are not evaluated 
in terms of being conducive to work at without causing further harm or preventing harm at all (34). 
Stricter policies should therefore be in place to prevent LBP from occurring or to manage existing 
LBP. More emphasis should be placed on back education and care in these settings. Furthermore, 
since a large proportion of the economy of a country is sourced from these occupations (35), more 
specific focus on this population is important in future in terms of preventing LBP.  
Studies against the use of back orthoses had strong evidence for the hypothesis that back orthoses 
reduced trunk motion for flexion–extension and lateral bending (21,22,25,30) and did not appear to 
prevent LBP, or related disability. Other studies (27–29,31) found conclusive evidence for the role of 
back orthoses in primary prevention of back pain. However, one study which support the use of back 
orthoses clarify that there will not be any negative effect to use orthoses for a short period of time 
(29). There is conflicting evidence regarding the effect of back orthoses for reducing pain and 
disability as a management for non-specific, mechanical LBP. This finding is in line with the previous 
findings around this topic and revision of the current recommendations cannot be made. The bottom 
line is that in practice, however, patients still have the option to decide what works for them. This is 
because in evidence-based practice, the available evidence, the clinician’s skills and the patient’s 
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beliefs need to be considered (20). Patients can therefore decide that if they feel ‘safer’ with the use 
of a back orthosis, and they find that the back orthosis decreases their pain and disability, then 
clinicians should provide them with a back orthosis, despite the conflicting evidence. The clinician 
should however inform the patient of the evidence and the negative effects of wearing a back orthosis 
for long periods of time, and the patient can therefore make an informed decision.  
The majority of the included studies compared the use of back orthoses to education (21,25,26,28–
31) Education should however form part of any management or prevention strategy and should 
include education for every aspect of a participant’s life, not just at work (36). Wearing a back 
orthosis, and not being educated about how exactly to lift heavy items is of no use, as the back 
orthoses cannot substitute bad ergonomic habits. It is therefore recommended, that even if the 
patient believes that they require a back orthosis or if the clinician insists on providing a back orthosis 
despite the evidence, education should always form part of the management session (36). Whether 
it is to prevent further pain and disability, or to manage the current episodes.  
Some studies compared the use of back orthoses to spinal manipulation (21,29). Spinal manipulation 
is a manual treatment intervention used to adjust the spine to improve function and reduce symptoms 
and is typically used by physiotherapists to treat LBP (37). Although both treatments can be viewed 
as passive treatments, spinal manipulations typically only last for a few minutes, whereas the use of 
the back orthoses will be for a longer duration. They therefore fulfil different roles for different reasons 
at different times. Therefore, depending on what the patient believes in and if they would still want 
to wear a back orthosis during the day, as it makes them feel ‘safe’, in practice the use of either 
treatment strategy should be considered as they have different roles to play within the management 
of a patient with non-specific, mechanical LBP either in the short-, mid- or long-term. The clinician 
should consult with the patient, explain the conflicting evidence and have the patient make an 
informed decision regarding whether they want to use the back orthosis or not.  
Some of the studies compared various types of back orthoses to each other and to other common 
interventions. Some studies even elaborated on the different materials for back orthoses used (21-
23, 25). These comparisons are important to consider since different people prefer different 
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materials. Further research is however required perhaps on what people prefer, and not the effect 
of the orthoses, since the use of orthoses is personal choice in most cases. 
What has not however been factored in this overview is the cost of back orthoses compared to other 
common interventions. However, it is important to consider the aspect of cost in future research. 
Cost in many countries drives the level of care received and for this reason, cost should also be 
considered. The once-off cost of a back orthosis versus the ongoing cost of multiple treatments 
should be considered within various populations. Not considering cost was therefore a limitation of 
this study. 
Another limitation was the inclusion of studies only published in English. This was due to restraints 
faced by the researcher in terms of costs for translation. Future research should however expand 
the search by including other languages.  
2.5 CONCLUSION 
The main finding of this review regarding the effect of back orthoses as either a management strategy 
or prophylactic treatment on pain and related disability in adults with non-specific, mechanical LBP in 
the short-, mid- and long-term, was that the use of back orthoses is generally not recommended. 
However, patients still have the option to decide what works for them and if they would prefer using 
back orthoses in everyday life. The treating clinician should however inform the patient of the 
conflicting evidence and the possible negative effects of wearing a back orthosis for long periods of 
time, so that the patient can make an informed decision. Further research is however required on 
what the cost implications are of using back orthoses compared to other common interventions, and 
if there is a specific material preferred.   
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CHAPTER 3 
3.1 SUMMARY 
The current study aimed to provide an evidence-based overview of the effect of back orthoses as 
either a management strategy or prophylactic treatment on pain, and related disability in adults with 
non-specific, mechanical LBP in the short-, mid- and long term. 
According to the literature, back orthosis is helpful to: 1) provide good support for the back and 
abdominal area; 2) avoid any kind of over movement for the area protected; 3) support the normal 
erect position to promote a good posture and; 4) reduce energy cost during the active time. As a 
prophylactic treatment, the use of orthoses therefore helps prevent injuries when lifting heavy objects 
and if the person already has LBP, the use of orthoses may help to reduce the pain, make it possible 
for the person to carry on with normal duties and prevent further injury. 
Many studies however also report that back orthoses are not recommended as it 1) reduces trunk 
motion in flexion-extension and lateral bending or rotation; 2) reduces the supported area 
proprioception; 3) affects other organs activity like lungs expansion or pressing the skin and; 4) acts 
as a passive trunk stabilizer. These studies have shown that back orthoses restrict spinal motion 
and result in back and abdominal muscle weakness by providing passive stiffness to trunk, reducing 
the activity of antagonist muscles, elevating blood and intra-abdominal pressure, increasing spinal 
rigidity by limiting end range movement, increasing heart rate and causing gastrointestinal tract (GIT) 
disorders. Conflicting evidence therefore exists for the use of back orthoses for non-specific, 
mechanical LBP. Despite the conflicting evidence, in practice, patients continue to use back orthoses 
as prophylactic treatment and a source of comfort and some clinicians continue to advise patients to 
wear back orthoses as conservative treatment.  
A search of electronic databases including PubMed, Medline, Cochrane, Science Direct and Elsevier 
was conducted. Systematic reviews investigating the effect of back orthoses on pain and related 
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disabilities among adults complaining of non-specific, mechanical LBP were sought and reviewed. 
Fourteen systematic reviews were found appropriate for inclusion in this review. The reviews were 
conducted in various countries over a span of several years but included 114 different RCT, non- 
RCT and OCT with approximately 116 443 participants. The majority (50%) of the included studies 
were against the use of back orthoses while 3 studies showed neutral result and 4 studies showed a 
positive result. 
The main finding of this review regarding the effect of back orthoses as either a management strategy 
or prophylactic treatment on pain and related disability in adults with non-specific, mechanical LBP in 
the short-, mid- and long term, was that the use of back orthoses is generally not recommended.  
Clinical implications of study findings 
Despite the conflicting evidence and the general guideline consensus that back orthoses should not 
be recommended, patients still have the option to decide what works for them and if they would 
prefer using back orthoses in everyday life. Based on the principles outlined for evidence-based 
practice, in addition to considering the available evidence and the clinician’s skills, the patient’s belief 
and values must also be considered. In the end, if the patient believes that the back orthoses prevent 
LBP or manages their pain and disability related to their LBP, then the patient cannot be denied the 
opportunity to use the back orthoses. The treating clinician should however inform the patient of the 
conflicting evidence and the possible negative effects of wearing a back orthosis for long periods of 
time, and the patient should therefore make an informed decision.  
Recommendations for future research 
Further research is however required on what the cost implications are of using back orthoses 
compared to other common interventions, and if there is a specific material preferred.  
Limitations of the study 
The following limitations existed in the study: 
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 Only studies published in English were included.  
 GRADE was not used in this study 
 Cost was not investigated. 
 Included studies which included adults only 
 Included only a systematic review study designs 
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APPENDICES 
APPENDIX 1: LEVEL OF EVIDENCE HIERARCHY 
Intervention Level 
A systematic review of level II studies I 
A randomised control trial II 
A pseudo-randomised controlled trial (i.e. alternate allocation or some other method) III – 1 
A comparative study with concurrent controls: 
 
 Non-randomised, experimental trial 
 
 Cohort study 
 
 Case-control study 
 
 Interrupted time series with a control group 
III – 2 
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A comparative study without concurrent controls: 
 
 Historical control study 
 
 Two or more single arm study 
 
 Interrupted time series without a parallel control group 
III-3 
Case series with either post-test or pre-test/post-test outcomes lV 
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APPENDIX 2: CRITICAL APPRAISAL CHECKLIST FOR A SYSTEMATIC REVIEW 
DOES THIS REVIEW ADDRESS A CLEAR QUESTION? 
1.  Did the review address a clearly focussed issue? Yes Can’t tell No 
Was there enough information on:    
 The population studied    
 The intervention given    
 The outcomes considered    
    
2.  Did the authors look for the appropriate sort of    
papers?    
The ‘best sort of studies’ would    
   Address the review’s question    
  Have an appropriate study design    
     
ARE THE RESULTS OF THIS REVIEW VALID? 
3.Do you think the important, relevant studies were 
included? 
Look for 
 
 Which bibliographic databases were used
 Follow up from reference lists
 Personal contact with experts
 Search for unpublished as well as published 
studies
 Search for non-English language studies
Yes Can’t tell No 
   
4. Did the review’s authors do enough to assess 
the quality of the included studies? 
 
The authors need to consider the rigour of the studies 
they have identified. Lack of rigour may affect the 
studies results. 
   
5. If the results of the review have been combined, 
was it reasonable to do so? 
 
Consider whether 
 
 The results were similar from study to study
 The results of all the included studies are 
clearly displayed
 The results of the different studies are 
similar
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 The reasons for any variations are 
discussed
 
 
WHAT ARE THE RESULTS 
6. What is the overall result of the review? 
Consider 
 
If you are clear about the reviews ‘bottom line’ results
What these are (numerically if appropriate)

How were the results expressed (NNT, odds ratio, etc)
   

7. How precise are the results? 
Are the results presented with confidence intervals? 
 
   
8. Can the results be applied to the local population? 
Consider whether 
The patients covered by the review could be sufficiently
different from your population to cause concern 
Your local setting is likely to differ much from that of the
Review 
Yes Can’t tell No 
   
   
WILL THE RESULTS HELP LOCALLY?    
9. Were all important outcomes considered?    
10. Are the benefits worth the harms and costs? 
Even if this is not addressed by the review, what do you 
think?    
 
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APPENDIX 3: BMC MUSCULOSKELETAL DISORDERS JOURNAL SUBMISSION 
GUIDELINES 
Research articles 
Criteria | Submission process | Preparing main manuscript text | Preparing illustrations and 
figures |Preparing tables | Preparing additional files | Style and language 
Assistance with the process of manuscript preparation and submission is available from BioMed Central 
customer support team. See 'About this journal' for information about policies and the refereeing process. 
We also provide a collection of links to useful tools and resources for scientific authors on our page. 
Criteria 
Research articles should report on original primary research, but may report on systematic reviews of 
published research provided they adhere to the appropriate reporting guidelines which are detailed in 
our Editorial Policies. Please note that non-commissioned pooled analyses of selected published 
research will not be considered. 
Submission process 
Manuscripts must be submitted by one of the authors of the manuscript, and should not be submitted by 
anyone on their behalf. The submitting author takes responsibility for the article during submission and 
peer review. 
Please note that BMC Musculoskeletal Disorders levies an article-processing charge on all accepted 
Research articles; if the submitting author's institution is a BioMed Central member the cost of the article-
processing charge may be covered by the membership (see About page for detail). Please note that the 
membership is only automatically recognised on submission if the submitting author is based at the 
member institution. 
To facilitate rapid publication and to minimize administrative costs, BMC Musculoskeletal 
Disordersprefers online submission. 
Files can be submitted as a batch, or one by one. The submission process can be interrupted at any 
time; when users return to the site, they can carry on where they left off. 
See below for examples of word processor and graphics file formats that can be accepted for the main 
manuscript document by the online submission system. Additional files of any type, such as movies, 
animations, or original data files, can also be submitted as part of the manuscript. 
During submission you will be asked to provide a cover letter. Use this to explain why your manuscript 
should be published in the journal, to elaborate on any issues relating to our editorial policies in the'About 
BMC Musculoskeletal Disorders' page, and to declare any potential competing interests. You will be also 
asked to provide the contact details (including email addresses) of potential peer reviewers for your 
manuscript. These should be experts in their field, who will be able to provide an objective assessment 
of the manuscript. Any suggested peer reviewers should not have published with any of the authors of 
the manuscript within the past five years, should not be current collaborators, and should not be 
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members of the same research institution. Suggested reviewers will be considered alongside potential 
reviewers recommended by the Editorial team, Editorial Advisors, Section Editors and Associate Editors. 
Assistance with the process of manuscript preparation and submission is available from BioMed Central 
customer support team. 
We also provide a collection of links to useful tools and resources for scientific authors on our Useful 
Tools page. 
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File formats 
The following word processor file formats are acceptable for the main manuscript document: 
Microsoft word (DOC, DOCX) 
Rich text format (RTF) 
Portable document format (PDF) 
TeX/LaTeX (use BioMed Central's TeX template) 
DeVice Independent format (DVI) 
TeX/LaTeX users: Please use BioMed Central's TeX template and BibTeXstylefile if you use TeX format. 
During the TeX submission process, please submit your TeX file as the main manuscript file and your 
bib/bbl file as a dependent file. Please also convert your TeX file into a PDF and submit this PDF as an 
additional file with the name 'Reference PDF'. This PDF will be used by internal staff as a reference point 
to check the layout of the article as the author intended. Please also note that all figures must be coded 
at the end of the TeX file and not inline. 
If you have used another template for your manuscript, or if you do not wish to use BibTeX, then please 
submit your manuscript as a DVI file. We do not recommend converting to RTF. 
For all TeX submissions, all relevant editable source must be submitted during the submission process. 
Failing to submit these source files will cause unnecessary delays in the publication procedures. 
Publishing Datasets 
Through a special arrangement with Lab Archives, LLC, authors submitting manuscripts to BMC 
Musculoskeletal Disorders can obtain a complimentary subscription to Lab Archives with an allotment of 
100MB of storage. Lab Archives is an Electronic Laboratory Notebook which will enable scientists to 
share and publish data files in situ; you can then link your paper to these data. Data files linked to 
published articles are assigned digital object identifiers (DOIs) and will remain available in perpetuity. 
Use of Lab Archives or similar data publishing services does not replace pre-existing data deposition 
requirements, such as for nucleic acid sequences, protein sequences and atomic coordinates. 
Instructions on assigning DOIs to datasets, so they can be permanently linked to publications, can be 
found on the Lab Archives website. Use of Lab Archives’ software has no influence on the editorial 
decision to accept or reject a manuscript. 
Authors linking datasets to their publications should include an Availability of supporting data section in 
their manuscript and cite the dataset in their reference list. 
Preparing main manuscript text 
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General guidelines of the journal's style and language are given below. 
Overview of manuscript sections for Research articles 
Manuscripts for Research articles submitted to BMC Musculoskeletal Disorders should be divided into 
the following sections (in this order): 
Title page 
Abstract 
Keywords 
Backgroun
d Methods 
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Results and 
discussion 
Conclusions 
List of abbreviations used (if any) 
Competing interests 
Authors' 
contributions 
Authors' information 
Acknowledgements 
Endnotes 
References 
Illustrations and figures (if 
any) Tables and captions 
Preparing additional files 
The Accession Numbers of any nucleic acid sequences, protein sequences or atomic coordinates cited 
in the manuscript should be provided, in square brackets and include the corresponding database 
name; for example, [EMBL:AB026295, EMBL:AC137000, DDBJ:AE000812, GenBank:U49845, 
PDB:1BFM, Swiss-Prot:Q96KQ7, PIR:S66116]. 
The databases for which we can provide direct links are: EMBL Nucleotide Sequence Database (EMBL), 
DNA Data Bank of Japan (DDBJ), GenBank at the NCBI (GenBank), Protein Data Bank (PDB), Protein 
Information Resource (PIR) and the Swiss-Prot Protein Database (Swiss-Prot). 
You can download a template (Mac and Windows compatible; Microsoft Word 98/2000) for your article. 
For reporting standards please see the information in the About section. 
Title page 
The title page should: 
provide the title of the article 
list the full names, institutional addresses and email addresses for all authors 
indicate the corresponding author 
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Please note: 
the title should include the study design, for example "A versus B in the treatment of C: a randomized 
controlled trial X is a risk factor for Y: a case control study" 
Abbreviations within the title should be avoided 
 
 
Abstract 
The Abstract of the manuscript should not exceed 350 words and must be structured into separate 
sections: Background, the context and purpose of the study; Methods, how the study was performed 
and statistical tests used; Results, the main findings; Conclusions, brief summary and potential 
implications. Please minimize the use of abbreviations and do not cite references in the abstract. Trial 
registration, if your research article reports the results of a controlled health care intervention, please list 
your trial registry, along with the unique identifying number (e.g. Trial registration: Current Controlled 
Trials ISRCTN73824458). Please note that there should be no space between the letters and numbers 
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Of your trial registration number. We recommend manuscripts that report randomized controlled trials 
follow the CONSORT extension for abstracts. 
 
 
Keywords 
Three to ten keywords representing the main content of the article. 
 
 
 
 
Background 
The Background section should be written in a way that is accessible to researchers without specialist 
knowledge in that area and must clearly state - and, if helpful, illustrate - the background to the research 
and its aims. Reports of clinical research should, where appropriate, include a summary of a search of 
the literature to indicate why this study was necessary and what it aimed to contribute to the field. The 
section should end with a brief statement of what is being reported in the article. 
Methods 
The methods section should include the design of the study, the setting, the type of participants or 
materials involved, a clear description of all interventions and comparisons, and the type of analysis 
used, including a power calculation if appropriate. Generic drug names should generally be used. When 
proprietary brands are used in research, include the brand names in parentheses in the Methods section. 
For studies involving human participants a statement detailing ethical approval and consent should be 
included in the methods section. For further details of the journal's editorial policies and ethical 
guidelines see 'About this journal'. 
For further details of the journal's data-release policy, see the policy section in 'About this journal'. 
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Results and discussion 
The Results and discussion may be combined into a single section or presented separately. Results of 
statistical analysis should include, where appropriate, relative and absolute risks or risk reductions, and 
confidence intervals. The Results and discussion sections may also be broken into subsections with 
short, informative headings. 
Conclusions 
This should state clearly the main conclusions of the research and give a clear explanation of their 
importance and relevance. Summary illustrations may be included. 
List of abbreviations 
If abbreviations are used in the text they should be defined in the text at first use, and a list of 
abbreviations can be provided, which should precede the competing interests and authors' 
contributions. 
Competing interests 
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influenced by your personal or financial relationship with other people or organizations. Authors must 
disclose any financial competing interests; they should also reveal any non-financial competing interests 
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Authors' contributions 
In order to give appropriate credit to each author of a paper, the individual contributions of authors to the 
manuscript should be specified in this section. 
According to ICMJE guidelines, an 'author' is generally considered to be someone who has made 
substantive intellectual contributions to a published study. To qualify as an author one should 1) have 
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We suggest the following kind of format (please use initials to refer to each author's contribution): AB 
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section. Examples of those who might be acknowledged include a person who provided purely technical 
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Authors' information 
You may choose to use this section to include any relevant information about the author(s) that may aid 
the reader's interpretation of the article, and understand the standpoint of the author(s). This may include 
details about the authors' qualifications, current positions they hold at institutions or societies, or 
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Any other relevant background information. Please refer to authors using their initials. Note this section 
should not be used to describe any competing interests. 
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Endnotes 
Endnotes should be designated within the text using a superscript lowercase letter and all notes (along 
with their corresponding letter) should be included in the Endnotes section. Please format this section in 
a paragraph rather than a list. 
References 
All references, including URLs, must be numbered consecutively, in square brackets, in the order in 
which they are cited in the text, followed by any in tables or legends. Each reference must have an 
individual reference number. Please avoid excessive referencing. If automatic numbering systems are 
used, the reference numbers must be finalized and the bibliography must be fully formatted before 
submission. 
Only articles, datasets, clinical trial registration records and abstracts that have been published or are in 
press, or are available through public e-print/preprint servers, may be cited; unpublished abstracts, 
unpublished data and personal communications should not be included in the reference list, but may be 
included in the text and referred to as "unpublished observations" or "personal communications" giving 
the names of the involved researchers. Obtaining permission to quote personal communications and 
unpublished data from the cited colleagues is the responsibility of the author. Footnotes are not allowed, 
but endnotes are permitted. Journal abbreviations follow Index Medicus/MEDLINE. Citations in the 
reference list should include all named authors, up to the first 30 before adding 'et al.' 
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Any in press articles cited within the references and necessary for the reviewers' assessment of the 
manuscript should be made available if requested by the editorial office. 
Style files are available for use with popular bibliographic management software: 
BibTeX 
EndNote style file 
Reference 
Manager Zotero 
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Examples of the BMC Musculoskeletal Disorders reference style are shown below. Please ensure that 
the reference style is followed precisely; if the references are not in the correct style they may have to 
be retyped and carefully proofread. 
All web links and URLs, including links to the authors' own websites, should be given a reference 
number and included in the reference list rather than within the text of the manuscript. They should be 
provided in full, including both the title of the site and the URL, in the following format: The Mouse 
Tumor Biology Database [http://tumor.informatics.jax.org/mtbwi/index.do]. If an author or group of 
authors can clearly be associated with a web link, such as for weblogs, then they should be included in 
the reference. 
 
 
Examples of the BMC Musculoskeletal Disorders reference style 
 
Article within a journal 
Koonin EV, Altschul SF, Bork P: BRCA1 protein products: functional motifs. Nat Genet 1996, 13:266- 
267. 
Article within a journal supplement 
Orengo CA, Bray JE, Hubbard T, LoConte L, Sillitoe I: Analysis and assessment of ab initio three- 
dimensional prediction, secondary structure, and contacts prediction. Proteins 1999, 43(Suppl 3):149- 
170. 
In press article 
Kharitonov SA, Barnes PJ: Clinical aspects of exhaled nitric oxide. EurRespir J, in press. 
Published abstract 
Zvaifler NJ, Burger JA, Marinova-Mutafchieva L, Taylor P, Maini RN: Mesenchymal cells, stromal 
derived factor-1 and rheumatoid arthritis [abstract]. Arthritis Rheum 1999, 42:s250. 
Article within conference proceedings 
Jones X: Zeolites and synthetic mechanisms. In Proceedings of the First National Conference on 
Porous Sieves: 27-30 June 1996; Baltimore. Edited by Smith Y. Stoneham: Butterworth-Heinemann; 
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1996:16-27. 
Book chapter, or article within a book 
Schnepf E: From prey via endosymbiont to plastids: comparative studies in dinoflagellates. InOrigins of 
Plastids.Volume 2. 2nd edition.Edited by Lewin RA. New York: Chapman and Hall; 1993:53-76. 
Whole issue of journal 
Ponder B, Johnston S, Chodosh L (Eds): Innovative oncology. In Breast Cancer Res 1998, 10:1-72. 
Whole conference proceedings 
Smith Y (Ed): Proceedings of the First National Conference on Porous Sieves: 27-30 June 1996; 
Baltimore. Stoneham: Butterworth-Heinemann; 1996. 
Complete book 
Margulis L: Origin of Eukaryotic Cells. New Haven: Yale University Press; 1970. 
Monograph or book in a series 
Hunninghake GW, Gadek JE: The alveolar macrophage. In Cultured Human Cells and Tissues. Edited 
by Harris TJR. New York: Academic Press; 1995:54-56. [Stoner G (Series Editor): Methods and 
Perspectives in Cell Biology, vol 1.] 
Book with institutional author 
Advisory Committee on Genetic Modification: Annual Report. London; 1999. 
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PhD thesis 
Kohavi R: Wrappers for performance enhancement and oblivious decision graphs. PhD thesis.Stanford 
University, Computer Science Department; 1995. 
Link / URL 
The Mouse Tumor Biology Database [http://tumor.informatics.jax.org/mtbwi/index.do] 
Link / URL with author(s) 
Corpas M: The Crowdfunding Genome Project: a personal genomics community with open source 
values [http://blogs.biomedcentral.com/bmcblog/2012/07/16/the-crowdfunding-genome-project-a- 
personal-genomics-community-with-open-source-values/] 
Dataset with persistent identifier 
Zheng, L-Y; Guo, X-S; He, B; Sun, L-J; Peng, Y; Dong, S-S; Liu, T-F; Jiang, S; Ramachandran, S; Liu, 
C-M; Jing, H-C (2011): Genome data from sweet and grain sorghum (Sorghum bicolor).GigaScience 
Database. http://dx.doi.org/10.5524/100012. 
Clinical trial registration record with persistent identifier 
Mendelow, AD (2006): Surgical Trial in Lobar Intracerebral Haemorrhage. Current Controlled 
Trials. http://dx.doi.org/10.1186/ISRCTN22153967 
Preparing illustrations and figures 
Illustrations should be provided as separate files, not embedded in the text file. Each figure should 
include a single illustration and should fit on a single page in portrait format. If a figure consists of 
separate parts, it is important that a single composite illustration file be submitted which contains all 
parts of the figure. There is no charge for the use of color figures. 
Please read our figure preparation guidelines for detailed instructions on maximising the quality of 
yourfigures. 
 
 
Formats 
The following file formats can be accepted: 
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PDF (preferred format for 
diagrams) DOCX/DOC (single 
page only) PPTX/PPT (single slide 
only) 
EPS 
PNG (preferred format for photos or images) 
TIFF 
JPE
G 
BMP 
 
Figure legends 
The legends should be included in the main manuscript text file at the end of the document, rather than 
being a part of the figure file. For each figure, the following information should be provided: Figure 
number (in sequence, using Arabic numerals - i.e. Figure 1, 2, 3etc); short title of figure (maximum 15 
words); detailed legend, up to 300 words. 
Please note that it is the responsibility of the author(s) to obtain permission from the copyright holder to 
reproduce figures or tables that have previously been published elsewhere. 
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Preparing tables 
Each table should be numbered and cited in sequence using Arabic numerals (i.e. Table 1, 2, 3 etc.). 
Tables should also have a title (above the table) that summarizes the whole table; it should be no longer 
than 15 words. Detailed legends may then follow, but they should be concise. Tables should always be 
cited in text in consecutive numerical order. 
Smaller tables considered to be integral to the manuscript can be pasted into the end of the document 
text file, in A4 portrait or landscape format. These will be typeset and displayed in the final published 
form of the article. Such tables should be formatted using the 'Table object' in a word processing program 
to ensure that columns of data are kept aligned when the file is sent electronically for review; this will not 
always be the case if columns are generated by simply using tabs to separate text. Columns and rows 
of data should be made visibly distinct by ensuring that the borders of each cell display as black lines. 
Commas should not be used to indicate numerical values. Color and shading may not be used; parts of 
the table can be highlighted using symbols or bold text, the meaning of which should be explained in a 
table legend. Tables should not be embedded as figures or spreadsheet files. 
Larger datasets or tables too wide for a portrait page can be uploaded separately as additional files. 
Additional files will not be displayed in the final, laid-out PDF of the article, but a link will be provided to 
the files as supplied by the author. 
Tabular data provided as additional files can be uploaded as an Excel spreadsheet (.xls ) or comma 
separated values (.csv). As with all files, please use the standard file extensions. 
Preparing additional files 
Although BMC Musculoskeletal Disorders does not restrict the length and quantity of data included in an 
article, we encourage authors to provide datasets, tables, movies, or other information as additional files. 
Please note: All Additional files will be published along with the article. Do not include files such as 
patient consent forms, certificates of language editing, or revised versions of the main manuscript 
document with tracked changes. Such files should be sent by email to editorial@biomedcentral.com, 
quoting the Manuscript ID number. 
Results that would otherwise be indicated as "data not shown" can and should be included as additional 
files. Since many weblinks and URLs rapidly become broken, BMC Musculoskeletal Disorders requires 
that supporting data are included as additional files, or deposited in a recognized repository. Please do 
not link to data on a personal/departmental website. The maximum file size for additional files is 20 MB 
each, and files will be virus-scanned on submission. 
Additional files can be in any format, and will be downloadable from the final published article as 
supplied by the author. We recommend CSV rather than PDF for tabular data. 
Certain supported files formats are recognized and can be displayed to the user in the browser. These 
include most movie formats (for users with the Quicktime plugin), mini-websites prepared according to 
our guidelines, chemical structure files (MOL, PDB), and geographic data files (KML). 
If additional material is provided, please list the following information in a separate section of the 
manuscript text: 
File name (e.g. additional file 1) 
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File format including the correct file extension for example .pdf, .xls, .txt, .pptx (including name and 
a URL of an appropriate viewer if format is unusual) 
Title of data 
Description of 
data 
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Additional files should be named "Additional file 1" and so on and should be referenced explicitly by file 
name within the body of the article, e.g. 'An additional movie file shows this in more detail [see Additional 
file 1]'. 
 
 
Additional file formats 
Ideally, file formats for additional files should not be platform-specific, and should be viewable using free 
or widely available tools. The following are examples of suitable formats. 
Additional 
documentation PDF 
(Adode Acrobat) 
Animations 
SWF (Shockwave 
Flash) Movies 
MP4 (MPEG 4) 
MOV 
(Quicktime) 
Tabular data 
XLS, XLSX (Excel 
Spreadsheet) CSV (Comma 
separated values) 
As with figure files, files should be given the standard file extensions. 
Mini-websites 
Small self-contained websites can be submitted as additional files, in such a way that they will be 
browsable from within the full text HTML version of the article. In order to do this, please follow these 
instructions: 
Create a folder containing a starting file called index.html (or index.htm) in the root. 
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Put all files necessary for viewing the mini-website within the folder, or sub-folders. 
Ensure that all links are relative (ie "images/picture.jpg" rather than "/images/picture.jpg" 
or "http://yourdomain.net/images/picture.jpg" or "C:\Documents and 
Settings\username\My Documents\mini-website\images\picture.jpg") and no link is longer 
than 255 characters. 
Access the index.html file and browse around the mini-website, to ensure that the most commonly used 
browsers (Internet Explorer and Firefox) are able to view all parts of the mini-website without problems, 
it is ideal to check this on a different machine. 
Compress the folder into a ZIP, check the file size is under 20 MB, ensure that index.html is in the root 
of the ZIP, and that the file has .zip extension, then submit as an additional file with your article. 
Style and 
language General 
Currently, BMC Musculoskeletal Disorders can only accept manuscripts written in English. Spelling 
should be US English or British English, but not a mixture. 
There is no explicit limit on the length of articles submitted, but authors are encouraged to be concise. 
BMC Musculoskeletal Disorders will not edit submitted manuscripts for style or language; reviewers may 
advise rejection of a manuscript if it is compromised by grammatical errors. Authors are advised to write 
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Clearly and simply, and to have their article checked by colleagues before submission. In-house 
copyediting will be minimal. Non-native speakers of English may choose to make use of a copyediting 
service. 
 
 
Language editing 
For authors who wish to have the language in their manuscript edited by a native-English speaker with 
scientific expertise, BioMed Central recommends Edanz. BioMed Central has arranged a 10% discount 
to the fee charged to BioMed Central authors by Edanz. Use of an editing service is neither a 
requirement nor a guarantee of acceptance for publication. Please contact Edanz directly to make 
arrangements for editing, and for pricing and payment details. 
 
 
Help and advice on scientific writing 
The abstract is one of the most important parts of a manuscript. For guidance, please visit our page on 
Writing titles and abstracts for scientific articles. 
Tim Albert has produced for BioMed Central a list of tips for writing a scientific manuscript. American 
Scientist also provides a list of resources for science writing. For more detailed guidance on preparing 
a manuscript and writing in English, please visit the BioMed Central author academy. 
 
 
Abbreviations 
Abbreviations should be used as sparingly as possible. They should be defined when first used and 
a list of abbreviations can be provided following the main manuscript text. 
Typography 
Please use double line spacing. 
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Type the text unjustified, without hyphenating words at line breaks. 
Use hard returns only to end headings and paragraphs, not to rearrange lines. 
Capitalize only the first word, and proper nouns, in the title. 
All lines and pages should be numbered. Authors are asked to ensure that line numbering is included in 
the main text file of their manuscript at the time of submission to facilitate peer-review. Once a 
manuscript has been accepted, line numbering should be removed from the manuscript before 
publication. For authors submitting their manuscript in Microsoft Word please do not insert page breaks 
in your manuscript to ensure page numbering is consistent between your text file and the PDF generated 
from your submission and used in the review process. 
Use the BMC Musculoskeletal Disorders reference format. 
Footnotes are not allowed, but endnotes are permitted. 
Please do not format the text in multiple columns. 
Greek and other special characters may be included. If you are unable to reproduce a particular special 
character, please type out the name of the symbol in full. Please ensure that all special characters used 
are embedded in the text, otherwise they will be lost during conversion to PDF. 
 
 
Units 
SI units should be used throughout (liter and molar are permitted, however). 
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